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Indian Standard
GRAPHICAL SYMBOLS USED IN ELECTROTECHNOLOGY
PART XIV MICROWAVE TECHNOLOGY

0.

FOREWORD

0.1 This Indian Standard ( Part XIV ) was adopted by the Indian Standby the ards Institution on 12 July 1971, after the draft finalized Electrotechnical Standards Sectional Committee in consultation with Cables, Wires and Waveguides for Telecommunication Equipment SectionElectrotechnical Division al Committee had been approved by the Council. 0.2 This part covers graphical symbols for elements of microwave technosymbols for microwave tubes have been covered by logy. The graphical IS : 2032 ( Part XIII )-1971*. 0.3 It is common in electrical and electronic engineering practice to employ graphical symbols to denote the various means and devices used The connecting devices and the when making diagrams of connections. points where they make contact with the apparatus may be indicated With the object of standardizing the symbols to meet in the diagram. the various needs of the electrical and electronic industry, as far as possible, based on symbols internationally agreed, a series of standards is being formulated. 0.4 In seIecting and devising these symbols the object has been to ensure, as far as possible, that they are self-explanatory, easy to draw and in general use. It may be necessary in detailed diagrams to indicate the physical structure of the apparatus, the actual position of the terminals and so forth, but, where possible, the principle of the standard symbols should be followed. 0.5 It may be possible that for the items specified in this standard other However, in the interest of the unificasymbols are used in this country. of these symbols, only done symbol based on the tion in the use internationally agreed symbols for each item has been specified, except in one case where both the symbols are current.
*Graphical symbols used in electrotechnology

: Part XIII Microwave tubes.
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0.6 While preparing this standard, ,assistance has been derived from IEC Publication 117- 11 ` Recommended graphical symbols, Part 11 Microwave technology ' issued by International Electrotechnical Commission. 0.7 This standard is one of series of Indian Standards for graphical symbols used in electrotechnology. A list of standards so far published in this series is, given on page 12. _ 1. SCOPE 1.1 This standard ( Part XIV microwave technology. ) covers graphical symbols for elements of tubes and valves are covered in

1.2 Graphical symbols for microwave IS : 2032 ( Part XIII )-1971*. 2. TRANSMISSION-PATH 2.1 General Symbol

NOTE 1 -A single line represents t.he entire group of conductors, or the transmission path, needed to guide the For coaxial and waveguide work, the power or the signal. recognition symbol is used at the beginning and end of each kind of transmission path and at -intermediate points as needed for clarity. When required, the length between two significant points may be indicated, for example, x/4. When required, details of structure (for example, elbows), type, impedance, ratings, etc, may be added adjacent to or within any symbol or in a note.
NOTE 2 -A solid line indicates a metallic boundary; a dashed line shows the boundary of a solid dielectric. A hatched area may equally be used for a solid dielectric if desired, for example, if there is the possibility of confusion with a screen.

2.2 Rectangular

Waveguide
may be shown at the

NOTE -The mode of propagation side of the waveguide symbol.

. 2.2.1 Examples - Rectangular waveguide with indication of mode of propagation H,, or TE,,. 2.3 Circular
*Graphical

+* r\~

Waveguide
symbols used in electrotechnology: Part XIII Microwave

tubes,
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IS : 2032 ( Part XIV ) - 1971 2.4 Ridge Waveguide

2.5 Coaxial Waveguide 2.5 .l Example - Coaxial mode of propagation. 2.6 Stripline 2.6.1 StriYline with Two Conductors waveguide showing HI8

2.6.2

Stripline with Three Conductors .-\ -_

2.7 Goubau Line ( Single Wire Transmission Line Within Solid Dielectric) 2.8 Gas-Filled Rectangular Waveguide

2.9 Slow-Wave Structure

1111111

2.10 Transmission Interconnection

Paths

Crossing

Without

--I-R#HO0

2.11 Flexible Waveguide 2.12 Twisted Waveguide

2.13 Mode Stippression --General

Symbol

2.13.1 mode.

Exam$le -

Showing

suppression

of

H,,

.5
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2.14 Pair nectors 2.15 Pair nectors

of

Symmetrical

Waveguide

Con-

---I+-++--

of

Asymmetric

Waveguide
at the

Conjunction

NOTE -The line is not interrupted regardless of the type of connector.

2.16 Rotatable nectors

Joint, with Symmetrical

Con-

4%

3, ONE- AND TWO-PORTS 3.1 Short Circuit
NOTE -The dot is optional.

3.2 Sliding Short-Circuit

3.3 T-R Tube

3.4 Matched Termination

3.5 Discontinuity Wave Reflection ) 3.5.1 Examfdes Variable

( Introducing
General Symbol

Intentional

-l!!r

3.5.1.1

discontinuip

or matching device

3.5.1.2

Slide screw tuner

3.5.1.3

E-H

tuner

6'
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3.5.1.4

Multi-stub tuner (for example 3 stubs ) -@-

3.5.1.5

Shunt type discontinuity

-aY

3.5.1.6
NOTE-

Series tyPe discontinuity
2" and 5 may be replaced by the appropriate

i!r2

lumped-constant circuit symbol.

Example -

Shunt

capacity

discontinuity

3.5.1.7

Terminal discontinuity

3.6 Fixed Attenuator
3.7 Variable Attenuator

3.8 Transition

-

General

Symbol

NOTE- If it is desiud to specify the type of transition, appropriate indications may be added.

T
n

3.8.1

Examples Transition from circular to rectangular u

3.8.1.1

waveguide

w

il

3.8.1.2 waveguide 3.8.1.3 waveguide

Taper transition from circular to rectangular

Stepped transition from circular to rectangular

7

IS : 2032 ( Part XIV ) - 1971 3.9 Cavity Resonator 3.10 Frequency Filters 3~10.1 Examph 3.10.1.1 (L 3.10.1.2 Band-PassJilter switched by gas discharge Band&ss Jilter --fg-

C

.e
b .

3.10.1.3

Mode jilter

Example -

Mode filter suppressing E,, mode

3.11 Isolator

3.12 Phase Changer 3.13 Directional Phase Changer
NOTE

1 - p may be replaced by `p.
of

longer arrow indicates the direction NOTE 2 -The propagation in which the required phase change occurs.

3.14 Gyrator 4. MULTI-PORTS 4.1 Three-Port Junction
NOTZ -The type of coupling, power division proportions, reflection coefficients, etc, may be indicated, if desired. The angles between the ports may be drawn at any convenient values.

-p

8
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4.1 .I Examples 4.1.1 .I Series `1; E-plane T

- $971.
/

4.1.1.2

Shunt T, H-plane I

,)I
divided in ratio --x

E

H

.'

0*6 6 : 4.
4.1.1.3 Power divider Power

_

0.4

4.2

Fop--Port

Junction

NOTE -The symbol is chosen to suit the presentation. The convention of the symbol is that the power entering at one junction is conveyed only to the two directly connected junction and thence away from the device.

4.2.1 Examples 4.2.1.1 Hybridjunction ( magic T)

4.2.1.2 Hybrid ring

4.2.1.3
NOTE vity.

Directional coupler, cross coupler
First value: coupling loss. Second value: directi-

4.3 Circulator 4.3.1 Four-Port

4.3.2

fhree-Port

9
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4.4 Reversible Direction of Circuldo~
NOTE- Curreht entering the coil at the end market with the dot causes the energy in the circulator to Bow m the direction of the arrow-head marked with a dot.

4.5 TwmPosition

Switch ( 90" Step )

4.6 Three-Position

Switch ( 120" Step )

4.7 Four-Position Switch ( 45" Step )

5. COUPLINGS

AND PROBES

5.1 Unspe&Bed Coupler ( or Feed) Type

5.1 .l Examples 5.1.1.1 Coupler to a eavit_y resonator

5.1.1.2 Coupkrto a rtctangular waveguide

5.2 Window

Coupler

-

General Symbol

0

5.2.1

Window ( Aperture ) I?oupkr at a Junction

10

IS:2032(PartIKV)-1971 5.2.2 E-Plane Window ( A#erturc) Coufilcr

-@-

5.3 Loop Coupler

1
Coupled to Transmission DEVICES

5.4 Probe

5.5 Sliding
Path

Probe

6. MEA!%lRING

6.1 Bolometer Element

6.2 Bolometer-Type Wattmeter
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Graphical symbols used~in electrotechnology: ( Part I )-1962 ( Part II )-I962 ( Part III )-I962 (Part (Part (Part IV)-1964 V)-1965 VI )-1965 Classification and definitions of diagrams and charts Kind of current, of connection distribution ............ systems and ......

...

190 2'50 1.50 4.00 1.00 1.50

methods

Circuit elements and variability Rotating machines and transformers Generating stations and sub-stations Motor starters ............

...... ......

( Part VII )-1965 (Part (Part (Part VIII )-I965 IX )-1969 X)-1969

Switchgear and auxiliaries Semiconductor devices

......... .........
than microwave ......... tubes

200 2.50 5.50 6.00

Electron tubes and valves (other ............ and valves ) Measuring instruments

( Part XI )-1969 ( Part XII )-1969 ( Part XIII )-1971

Electrical installations in buildings Electra-acoustic transducers reproducing systems and .........

......
recording and

400 3-50

Microwave tubes ( underprint ) .........

